The effect of paracetamol on uric acid determination using a phosphotungstate reduction method has been investigated. The results show that apparently raised values of serum uric acid may be reported in patients receiving therapeutic levels of this drug. Levels of serum uric acid were determined over a five-hour period in three patients who had received therapeutic doses of paracetamol, The assays of serum uric acid were performed by a method based on phosphotungstate reduction and by one employing uricase. The results illustrate the problems of using the former method for clinical purposes.
Serum was collected from two patients with severe overdose of paracetamol immediately after admission to the hospital and on four subsequent occasions. The plasma paracetamol level was determined in one of the patients soon after admission to hospital and for the other patient 12 hours after admission.
Patients Serum Uric Acid Determination
(1) This determination was performed on the Technicon SMA 12/60 automatic analyser. No modification of the method recommended by the manufacturers was carried out.
(2) Boehringer Urica-quanr.t-" Urica-quant is a new colorimetric method for determining uric acid in serum and in urine. The method is based on the formation of a yellow lutidine derivative (monitored at 410 nm) when ammonium phosphate and acetyl acetone react with formaldehyde, derived from the action of uricase and catalase on uric acid. more, cases of overdose of paracetarnol are frequently admitted.P-t? This work describes the detection of gross interference in serum uric acid determination in patients who had received excessive doses of paracetarnol and also describes experiments performed to determine the degree of interference in this assay after therapeutic doses of the drug.
Serum uric acid was determined on three patients before administration of 2 or 4 tablets of paracetamol (1-2 g) and at t, 1, 2, and 5 hourly intervals thereafter. The uric acid determination was performed by both the SMA 12/60 and the Urica-quant methods. 142
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Several drugs, including ascorbic acid, aspmn, levodopa, methyldopa, and paracetamol (N-acetylp-aminophenol, acetoaminophen, Panadol), are known to interfere with the determination of uric acid by methods based on the reduction of phosphotungstic acid.l~3 Though interference of paracetamol in this assay has been investigated.s little published evidence has been presented for the extent of the interference. Uric acid determination is one of the commonest determinations performed in the clinical chemistry laboratory and is frequently included in biochemical profiles. In our hospital, where biochemical profiling has been in operation for about eight years, uric acid determination has been a constant feature of the biochemical profile. Analysis of data obtained from the biochemical profiling of our hospital population-has suggested that the reference values for serum uric acid by the phosphotungstic acid method of Musser and Ortigozaf are higher than those published by other workers. Normal values for serum uric acid published before 1960 usually indicated an upper limit of normal for males of not greater than 6.5 mg/IOO ml (0.39 mmol/l). Major trials using automated equipment, published in the last five years, tend to suggest that this estimate of the upper limit of normality is too low. Reasons for this discrepancy might possibly be related to the fact that serum uric acid levels are known to be higher in affluent populations," but it is unlikely that this is the real cause. A possible cause of the discrepancy might be related to the increasing frequency with which proprietary analgesics are self-administered in the ambulant population. The work described here suggests that the influence of paracetamol on uric acid determination might well be a factor in the increase in the reference values for this determination which has been noted recently.f In our hospital paracetamol is the seventh most commonly administered drug in the major medical wards. Further-
RESULTS

In vitro study ofparacetamol interference
Paracetamol was added to a pool of normal human serum to give levels of paracetarnol of 5, 10, 20, 50, and 100 mg/l00 mI. The uric acid determination using the SMA 12/60 was then performed on these specimens. SI conversion: 1 mmol/l = 16.8 mg/l00 ml.
Plasma
In vivo studies using therapeutic levels
The results obtained in this study are given in Fig. 1 .
In vitro study of effect ofparacetamol
The results of this investigation are given in Fig. 2 .
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DISCUSSION
A recent review of methods for the determination of uric acid in blood and urine by Watts! has indicated that methods based on reduction of phosphotungstate are not to be recommended. The results of a survey of uric acid assay carried out by the National Quality Control Scheme operated by the Laboratory Developments Advisory Group to the Department of Health and Social Security-" suggests that automated methods based on phosphotungstate reduction have reasonable precision, but there is little doubt that they are still susceptible to interference.v-w The thorough study by Singh et al. 4 of the effects of several drugs on laboratory values determined by the Technicon SMA 12/60 clearly showed that paracetamol causes undoubted interference with uric acid assay. Singh's studies, however, suggested that therapeutic doses of paracetamol had only a slight effect on the uric acid concentration, the average elevation of the uric acid level being 0.065 mmol (1.1 mg) two hours after the ingestion of 2 g of paracetamol-the maximum dose of the drug likely to be taken therapeutically. The present studies have shown a greater effect of therapeutic doses. After a 2 g dose the apparent uric acid level was raised by 0.18 to 0.24 mmol/l (3.0 to 4.0 mg/l00 ml) and after a 1 g dose a 0.12 mmol (2.0 mg) elevation was seen. The levels remained above the basal concentration for at least five hours in two subjects and for at least two hours in all three subjects.
The practice of drug prescribing in most hospitals is such that the morning drugs are likely to be dispensed between 8.0 and 9.0 a.m, Most blood samples are taken between 9.0 and 10.0 a.m. This timing means that the interference due to paracetamol will be at or near its maximum when the blood sample is taken. As mentioned earlier, paracetamol is a commonly prescribed drug, and in patients receiving this preparation a false elevation of between 0.12 and 0.24 mmol (2 and 4 mg) will probably be seen if blood is assayed by the phosphotungstate method and if the sample has been taken within several hours of drug ingestion.
Paracetamol poisoning when severe can lead to fulminating hepatic necrosis.l? It may be possible to prevent such hepatic complications by the administration of cysteamine, which has to be given within 10 hours of the overdosage.ts Though paracetamol blood estimations are not particularly difficult, they are not widely available in most hospitals. Because of the straight-line correlation between apparent uric acid and paracetamol concentration it is possible that the phosphotungstate method might be used as a rapid screening method to assess the severity of poisoning. Patients with a uric acid level, say, in excess of 1.20 mmol/I (20 mg/l00 ml) might be referred to the appropriate poisons centre for further evaluation.
